Sodium nitroprusside-induced mitochondrial apoptotic events in insulin-secreting RINm5F cells are associated with MAP kinases activation.
Exposure of insulin-secreting RINm5F cells to the chemical nitric oxide donor sodium nitroprusside (SNP) resulted in apoptotic cell death, as detected by cytochrome c release from mitochondria and caspase 3 activation. SNP exposure also leads to phosphorylation and activation of enzymes involved in cellular response to stress such as signal-regulated kinase 2 (ERK2) and c-Jun NH(2)-terminal kinase 46 (JNK46). Both cytochrome c release and caspase 3 activation were abrogated in cells exposed to MEK and p38 inhibitors. Treatment of cells with the NO donors SNP, DETA-NO, GEA 5024, and SNAP resulted in phosphorylation of the antiapoptotic protein Bcl-2, which was resistant to blockade of MEK, p38, and JNK pathways and sensitive to phosphoinositide 3-kinase (PI3K) inhibition. In addition, transient transfection of cells with the wild-type PI3K gamma gene mimics the increased rate of Bcl-2 phosphorylation detected in NO-treated cells. The generation of phosphoinositides seems to participate in the process since Bcl-2 phosphorylation was not observed in cells overexpressing lipid-kinase-deficient PI3Kgamma. The potential of SNP toxicity directly from NO was supported by our finding that the NO scavenger carboxy-PTIO prevented cell death. We found no evidence to support the contention that oxygen radicals generated during cellular SNP metabolism mediate cell toxicity in RINm5F cells, since neither addition of catalase/superoxide dismutase nor transfection with superoxide dismutase prevented SNP-induced cell death. Thus, we propose that exposure to apoptotic concentrations of NO triggers ERK- and p38-dependent cytochrome c release, caspase 3 activation, and PI3K-dependent Bcl-2 phosphorylation.